onventional radiography has shown limitation in acquiring image of the ATM region, thus, computed tomography (CT) scanning has been the best option to the present date for diagnosis, surgical planning and treatment of bone lesions, owing to its specific properties. Objective: The aim of the study was to evaluate images of simulated bone lesions at the head of the mandible by multislice CT. Material and methods: Spherical lesions were made with dental spherical drills (sizes 1, 3, and 6) and were evaluated by using multislice CT (64 rows), by two observers in two different occasions, deploying two protocols: axial, coronal, and sagittal images, and parasagittal images for pole visualization (anterior, lateral, posterior, medial and superior). Acquired images were then compared with those lesions in the dry mandible (gold standard) to evaluate the specificity and sensibility of both protocols. Statistical methods included: Kappa statistics, validity test and chi-square test. Results demonstrated the advantage of associating axial, coronal, and sagittal slices with parasagittal slices for lesion detection at the head of the mandible. Results: There was no statistically significant difference between the types of protocols regarding a particular localization of lesions at the poles. Conclusions: Protocols for the assessment of the head of the mandible were established to improve the visualization of alterations of each of the poles of the mandible's head. The anterior and posterior poles were better visualized in lateral-medial planes while lateral, medial and superior poles were better visualized in the anterior-posterior plane.
INTRODUCTION
Several CT studies regarding the temporomandibular joint (TMJ) have been recently published 3, 7, 8, 9, 11, 17 . Conventional x-rays have presented limitations for the evaluation of the condyle due to the overlapping of anatomical structures in its region and the distortion of images 9 . Computed tomography (CT) and magnetic resonance imaging (MRI) have been the methods of choice for evaluation of the TMJ structures 5, 6, 9, 12 . In addition, CT has been the first option for diagnosis, surgical planning, and treatment of osseous trauma injuries due to their high specificity and sensitivity 2, 4, 11, 13 . It has been demonstrated that multislice detector CT (MDCT) is an accurate technique for evaluating bone changes in the condyle. MDCT produces very thin slices with high quality images in less acquisition time 3, 13 . This study evaluated CT images of simulated osseous lesions in the condyle in parasagittal slices and compared the validity of the images acquired using different MDCT protocols.
MATERIAL AND METHODS
Fifteen dry mandibles in which condyle lesions were produced involving only the cortical or cortical and medullar portions of the bone were evaluated. Spherical lesions were produced with high-speed and spherical drills sizes 1, 3, and 6. The sites of the head of the mandible were classified by pole in: 1-anterior, 2-lateral, 3-posterior, 4-medial, and 5-superior ( Figure 1) .
Induced lesions simulated sizes that were very similar to the diameter of a used dental burr (1.0 mm) and depth equal to half the diameter of the burr (approximately 0.5 mm) (Figure 2 ). Subsequently, mandibles underwent MDCT scans (64 rows, Aquilion, Toshiba Medical Inc., Tustin, CA, USA) with the following parameters: 0.5mm of slice thickness, with 0.3mm reconstruction interval by 0.5 s, with 120 kV, 300 mA and matrix 1024x1024 using a bone tissue filter.
The original data were transferred to an independent Workstation (Dell Precision 420 hardware, Windows XP), using RadioStudio (version 1.7-Anne Solutions Company) Figure 4A , 4B, and Figure 5 ). Axial images corresponded to original images and axial/MPR consisted of the association of axial and MPR images. Two previously calibrated observers interpreted the images with protocols in random order, in two different sessions, separated by an interval of, at least, 1 week. The observers evaluated the absence or the presence of bone destruction and its localization according to each protocol.
Statistical analyses included estimation of Kappa statistics, validity test (sensitivity-specificity) and chi-square test using SPSS software version 15.0 (Statistical Package will be Social Science, Chicago, IL, USA).
RESULTS
Results of intra-and inter-observer agreement are shown in Table 1 . Observer 1, in the first measurement, had the highest agreement with the gold standard in the lateral polar region (0.75) and the lowest in the medial polar region (0.42). Observer 2 had the highest agreement with the gold standard in the lateral polar region (0.84) and the lowest in the medial polar region (0.57). Observer 1, in the second measurement, presented the highest agreement with the gold standard in the superior polar region (0.90) and the lowest in the medial Both observers had the lowest agreement with the goldstandard in the medial polar region of the axial, coronal and sagittal images.
In the analysis of parasagittal images (Table 2) , observer 1 showed higher agreement with the gold standard in the superior polar region for parasagittal images for both first (0.79) and second (0.90) measurements. Observer 2 had higher agreement with the gold standard in anterior polar region (0.85). Observer 1 had the lowest agreement in medial (0.37) and observer 2 in the posterior (0.63) polar region.
In a total of 30 mandible heads evaluated and related to 5 poles, a total of 25 perforations was found in the medial pole (drill 1 = 10, drill 3 = 7, and drill 6 = 8), 22 perforations in the lateral pole (drill 1 = 8, drill 3 = 7, and drill 6 = 7), 21 perforations in the anterior pole (drill 1 = 7, drill 3 = 7, and 
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drill 6 = 7), 23 perforations in the posterior pole (drill 1 = 6, drill 3 = 9, and drill 6 = 8), 23 perforations in the superior pole (drill 1 = 7, drill 3 = 8, and drill 6 = 8).
Sensitivity and specificity are shown in Table 3 . Highest sensitivity was observed for superior poles for both methods and observers (Table 3) . Highest values for specificity were observed for medial, lateral, and anterior poles for both observers and methods.
DISCUSSION
Imaging of the TMJ region is limited with conventional radiography due to the overlap of anatomical structures, making visualization of the area of interest very difficult 1, 3, 5, 14, 18 . Multislice computed tomography represents an important advance in the field. Using this method, observers can reconstruct images with high resolution and less acquisition time 3, 13 . Recent studies have demonstrated that CT is one of the best methods to evaluate abnormalities of the TMJ and adjacent structures, since it provides better visualization of soft and hard tissues without overlapping of images 3, 9, 10, 13, 15, 16, 19 . CT scanning has been the best option to the present date for the diagnosis of oral-and maxillofacial diseases, surgical planning and treatment of bone lesions 9, 15, 19 . Ludlow, et al. 12 (1995) published a comparative study in vitro for detection of bone alterations in the TMJ region. This study compared biplanar (sagittal and coronal) temporomandibular images produced by multidirectional tomographic and panoramic techniques. Series of dentin chips were placed at four locations on the head of the TMJ of a dried human skull. Tomographic and panoramic images were then taken. Biplanar tomography provided significantly more accurate assessment of condylar lesions than panoramic images (p=0.007). No statistically significant differences by location were found (p=0.592). The effects of observer and repeated observations were marginally significant at p=0.046 and p=0.030, respectively.
In comparison to the study of Ludlow, et al.
12 (1995) , the present investigation demonstrated statistically significant differences in relation to the position of the simulated lesions at the head of the mandible, influenced by the diameter of the drills and the number of perforations in each polar region. The types of images did not show significant differences regarding the percentages of agreement in polar regions. In the lateral, posterior and superior polar regions, the p value for the chi-square test was 1.0. In the medial and anterior polar regions, the p values were p=0.530 and p=0.718, respectively.
Warnke, et al. 20 (1996) used dental scan software to reconstruct images. Those authors observed that the combination of axial CT with coronal and sagittal images provided more accurate images than conventional CT. In their study, 100% of the pathological bone alterations were observed. Using software that could easily be installed in a personal computer, they showed that it is possible to reconstruct original images coming from any source with DICOM (Digital Imaging Communication in Medicine) images.
Perrella, et al. 13 (2007) reported that values of sensitivity and specificity were 100% for both single-slice and multislice protocols for the detection of simulated lesion in the mandible's body. However, the acquisition method utilized limited the ability to detect the correct number of loci in multilocular lesions and the location of medullar invasion. The use of thinner slices when scanning a lesion was responsible for more effective results in the detection of medullar invasion and characterization of loci. In the present study, different values of sensitivity and specificity were found. The values were not influenced by the acquisition method used by ; they were influenced by the size of drill 1, which made the evaluation of different regions more difficult.
Cara, et al. 3 (2007) The present study determined the validity of images acquired by using multi-slice CT scans with different protocols in multiplanar reconstructions and parasagittal slices. Both observers presented greater sensitivity values in the superior polar region in both protocols. Specificity was higher for both observers in both protocols for medial, lateral, and anterior.
The association of CT protocols for visualization of the region of the head of the jaw was established in intention to improve the visualization of the presence of alterations of each region of the head of the jaw.
CONCLUSION
The validity of multislice CT was established for the detection of mandibular lesions using both protocols. Valid protocols are important to improve the visualization of structures of the mandibular polar region. Anterior and posterior poles were better visualized from a latero-medial perspective using parasagittal images. Lateral, medial, and the superior poles were better visualized from an anterior posterior perspective.
